Answer on Question #70335 — Math — Differential Equations

Question
Solve
2
d—Z’—Ztan xﬂ+5y =e"secx.
dx dx
Solution

Consider the equation

2
d—¥—2tanxﬂ+5y=0.
dx dx

The fundamental system of solutions of this equation is y1=e“’jgx secx and

1 i\/gx
=———_e"®gecx because
Y, 2»\/6
—iﬁx )
Vi e1 sec X =—2\/§e’2'%x 40
Yo _ = eirgecx
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and so functions y, and vy, are linearly independent.

Therefore the general solution of the homogeneous equation is

y=C,y,+C,y, =Ce "™ secx—C 1 eirsecy.
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We show that y:%exsecx is a particular solution of the inhomogeneous

equation.
1
y =7e secx(1+tanx),

X
"

e
y :7(secx+23ecxtan X+sec’ x+secxtan’ x).

So,

2
OI—2/—2tan xﬂ+5y: y"—2tanxy’ +5y =
dx dx

X

e 2 5
=7(secx+23ecxtan X +sec® X +sec x tan® x)—?eX tan xsecx(1+tan x)+7exsecx =



X

e
= 7(secx+ 2sec xtan X +sec® x +sec xtan? x — 2 tan xsec x(1+tan x)+53ec x) =

X

e
= 7(3ecx+sec3 X +sec x tan? x — 2tan’ Xsec X + 5sec x) -

X X

e e
= 7(secx+sec3 X —tan” xsec X +5secx) = 7(secx+sec X(sec” x—tan® x) +5sec ) =

X

e x
=7(secx+secx+5secx)=e SecX.

Hence,

S i 1
y=Cpe 1Bx secx—C, VB sec X + = ¥ sec X

1.
246
is the general solution of the inhomogeneous equation.
Answer:

i 1 1
y=Cpe 1x secx—Cz—e'“/EX SecX+—e“secx
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